Introduction
In central and southern Spain, the junipers (Juniperus oxycedrus) are a representative element of the Quercus ilex subsp. ballota forests (Junipero oxycedri-Quercetum rotundifoliae Rivas-Martínez 1964) . These forests are characterized by the presence of ancient trees of Q. ilex, mixed with very old and twisted trees of J. oxycedrus. The junipers can reach over two metres in diameter and they are characterized by their hard wood which is largely dead. Many of these junipers are mainly restricted to stony slopes of deep valleys and steep ravines. In these conditions, the forest stands are open and the junipers are subjected to intense winds and highly sunstroke, which cause a great drought on the trunks.
The lichen flora growing on the junipers is poorly known and only a few bibliographic references are available. In Spain the first studies were carried out by Sarrión & Burgaz (1995) and later Aragón & Martínez (1997) added some data about this specific flora in a broad context. And in the rest of Europe, there is only a study of the lichen flora growing on Juniperus oxycedrus in Italy (Zedda & Sipman 2001) . By this, the aim of this study is to increase the knowledge of the lichen flora on Juniperus oxycedrus.
Material and methods
The authors carried out field studies since 1995 to 2002. A total number of 1300 specimens were collected in 10 localities, being all the samples deposited in MA, MACB and MAF herbaria. In the most controversial lichens, an analysis of secondary lichen products was performed according to standardized procedures (White & James 1985) . Current mycological terminology is used and generally follows Kirk et al. (1996) , and phytoclimatic terminology is according to Rivas-Martínez (1987) .
SURVEY AREA
The survey area is located in the centre and south-east of Spain ( Fig. 1) and is constituted by different mountains reliefs. 'Montes de Toledo' (1) and 'Sierra Madrona' (2) are formed of medium-height mountains similar in altitude to "Appalachian relief", 600 to 1450 m altitude; the substrate is composed of granites, quartzites, siliceous and clayey slates and the climate is typically Mediterranean, with Pm = 500 to 800 mm and T = 12.5 to 15.5°C. However, Sierra de Segura (3) is located into the Betic Mountains, the altitudinal rank comprises from 2107 m of the highest peak to 540 m, the substrate is composed of hard limestone and dolomites from the Jurassic to Cretacic periods and the climate is Mediterranean, with Pm = 600 to 1307 mm and T= 17°C to 6°C upper 2000 m alt. Collema furfuraceum 
The special interest of this phorophyte is not only by the scarce data about its lichen flora but also by its specific lignicolous lichen species, as Sarrión & Burgaz (1995) pointed out. somloensis and X. tinctina, all of them lacking from the junipers of the Sierra de Segura, due to the specifity of these species by the acid sustrata. The species growing on Juniperus oxycedrus with wide distributional range were 58%. The species with temperate-oceanic distribution were 11%, mostly of them contained cianobacterial fotobiont. They mainly grow on old mossy junipers located in deep valleys and steep ravines where the relative humidity remains for a long time. Another element well represented with the 17% of the species has an extensive distribution in the centre and/or north of Europe while in the Mediterranean Region is confined to mountainous zones. Finally, the species restricted to the Mediterranean area in Europe were 14%.
If we compare our results with Zedda & Sipman (2001) , it is possible to find some similarities, although there are also some differences. Both studies share 35 species, but they are mainly widespread taxa (e.g. Caloplaca ferruginea, Candelariella vitellina, Hypocenomyce scalaris, Hypogymnia tubulosa, Parmelia saxatilis, etc.).
In relation with the total number of species, the difference is clear, we report 111 species while Zedda & Sipman (2001) include only 68 species in their study. However, if we compare each one of the mountainous systems included in our study with the only locality presents in the Italian study, the differences are minimized: 72 species in Montes de Toledo, 53 species in Sierra de Segura and 54 species in Sierra Madrona.
The most important differences are refereed to the Mediterranean species percentage: 7% in Sardinia and 14% in the Spanish studied area. This might be due to the different climatic conditions, because the annual average temperature in Sardinia is sensitively lower (11,7°C) and the average annual rainfalls is higher (1147 mm). Hereby, Zedda & Sipman (2001) report species with higher humid requirements such as Calicium adspersum, Chaenotecopsis nana, Chaenotheca phaeocephala, Leprocaulon microscopicum, Ochrolechia androgyna and Pyrrhospora quernea, probably due to the highest precipitaciones of the studied area.
Notes about some interesting species
Aspicilia lignicola (Anzi) Hue
In Spain it is known from only three populations more, growing on Juniperus thurifera, which are located in the Serranía de Cuenca and Sierra del Tremedal (Martínez et al. 2003) . The only known records in the world are from the Alps (Austria, Italy and France) (Ozenda & Clauzade 1970; Nimis 1993; Hafellner & Türk 2001 ) and the Atlas (Algeria) (Esnault 1985) .
Rhizocarpon schedomyces Hafellner & Poelt
It is a new record for the Iberian Peninsula. R. schedomyces grows on Pertusaria flavida thalli, appearing in the subhumid mesomediterranean belt of the 'Montes de Toledo'. Its world distribution area is restricted to a few localities in the Alps (Hafellner & Poelt 1976 
Rimularia gyrizans (Nyl.) Hertel & Rambold
This species shows saxicolous-silicicolous preferences and it was only collected once on lignum of Juniperus oxycedrus. In the Iberian Peninsula it was known only from Portugal (Boom & Giralt 1996; , so this is the first time that is reported from Spain. It is widely distributed in Europe (Boom & Giralt 1996) . 
Rinodina excrecens Vainio
The world distribution area of this species is only limited to four populations, growing on Pinus lignum and bark of Juniperus communis, Pinus halepensis and Quercus robur, being known from Siberia, Austria and Croatia (GIRALT et al. 1994 . It is a new record for the Iberian Peninsula.
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